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m m m 

7f; i/y 5'-HU yffi. (Adenosine 5' -triphospate, ATP)tt 1929 
if\Z%%Zti. ±ft(D^XJU¥-<Dmmz&-DT^Z>®'g.T»$>V . *<DM 

Mmz^^^it^^m^mr^Mmz^t>tzijmm^nx^^ a * 

LfcM^C7)^ffltCOl>T0^im^#^$tl-DOfe^(N.Y. Acad. Sci. 6 
03, 1-17, 1990). 

km3.Z<D$Lm&3ftm*7V > (purine) g^#£fl*UT?e5E-f 6 (Recep 
tor & Channel, 3, 283-289, 1995)„ Z<D£%W<Dftm\t. ±£LT?l§: 

USt&tmbtlT^Zo *<D±ftfo<D&i}&®'tB. (U#>K) £ 

LT«, VWZ^XltT'fJ i/y. P2Co^TkUTP&tfADPtf&«bftT^ 

6. ?i%®m*m%TTj *syg®ft££\m. T^Jisyiz 

misimizn&L* yjv^zkiT, ai, A2, mzfimztiZo ai^a3§ 

®mZGl/Mm& £&GLT adenylate cyclaseSttOjqj^JCfja^-r ^>o - 
A2gg#«GSga t^fS^iitCj: ij, adenylate cyclasefg&CD 

£$l^£g^i:UTPQ££tlT£T^6o BP*>, P2g&#ttP2X(Ligand G 
ated), P2Y, U, Z(G®a5g£tt) 0^iJ>^#7 7 5'J-Mm 

(Pharmacol, rev. 46, 143-156, 1994) G mitt. nm&T'STLtt. ATP 
&ZfVy%®W(D*(D?2xy7Z'C7lzm%, -a.-uy^¥-^nmfaz 
^/vtzmiA^MM^tDJ •tyn&MgMttmZTFt (Trends. Pharmacol. 

Sci. 16, 168-174). ClCDP2xg£#{CO \,\T i£^, ^yMCT6® 
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£0*3 fc, <PlM#fcP23t**klC*»ISn, 
P2S«#tC3^Ttt, fet^«P2X^Wi:ATP<Z)^#tt-a~n> 

1 9 9 3^Cfi6*(3!)Pl&in , 2S€:fl:i:^&S^ = OS^#^ai , lS 
*ITV*S. 5»; NO»IR{©5EJ8»SK:JS«El/Tfey» ^y> 

£ h L T (22-chloroadenosine>beta, gamma-methylene-ATP>ATP>Adeno 
sineT'fey, 3y<D#^^«. ¥»j^aflsJ8®»#T?W:NECA>Adeii 

osine>ATP=ADP=AMP=inosisn£^££ftTl'>-£> (Naunyn-schmiedberg' s a 
rch. Pharmacol, 338, 221-227, 1988; J. Pharmacol. 46, 337-341; Gen. 
Pharmacol. 23, 1067-1071, 1992). 

aMe>ttfE#, «riBAi77 s ^^>M^<offi»s:#a©iR»«fcy^* t 

WTfcTH* (J. Biol. Chem. 264, 16545-16551, 1989; Eur, J. Bioch 
em. 206, 171-177, 1992). 

9y h©KrttCfel't<53.=-^ay *"> KT*&£NECA(5'-N-ethylcarboxa 
midoadenosine) & S«&&*g£ttg *B JL L > ±SBOPl& 
tfP2fcJ*&attKfc#o;:i: ; y K^©8<&tt£*&tf>i: LT\ ±i$£> 
P38£g#i:a&UT^6£fc&jlV*ffibTV*MBiocheB & Biophysical 
Research Com, 219, 469-474, 1996) . 

e> tt*«>wa *«*aa*-« i^ci y, ±ieP3«ig&#Kii 
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10 mmmm. ±<t&$s. ^m^m^m 'mmco®9ziz%%z*&z>. tt^ 
mmm 

III 1 2 a&t/2b0^$) 

N'-^>V^;i/-9-(2,3-(W V^oeUf V-6. 7-^T r :fr 3rS/-7-C-HJ* 
fA/'>'JM-D-7P-A^h-H ^ 7? J ->;U)7^-> (2a)%tfN'-^ 

20 > ;i/-9- ( 2, 3-0- ^ V 7 P £ U ^ > -6, 7- ^ ^ -7-C- tM±2k*Z 

V )l-a-L-ZU-s\7 J 7? J */J\s)7 : r-y (2b) [N'-Benzoyl-9- 

(2 t 3-Q-isopropylidene-6 > 7-dideoxy-7-C-trimethylsilyl-b-D-allo-hept 
-5-ynofuranosyl) adenine (2a)jS.t^N°-Ben2oyl-9-(2,3-0-isopropylidene 
-6,7-dideoxy-7-C-trimethylsilyl-a-L-talo-hept-5-ynofuranosyl)adeni 

25 ne (2b)] 

EtMgBr (3 M THF}§$, 5.62 iL)fc, h U^^^U^/T-fe^l/Xtria 
ethylsilyl acetylene) (2.54 ■L)4^t?THF»»(20 mL)tC7;i/=f>£H& 
T10 r-eSPX., PlkT*2l^ra#tfe e (2.30 g, 5.62 mo 1)0 

THFig8(30 mL)&±iB0»«£-2O °CT*?8iTU RfiT? 2BSM8t#Lfc. 
30 KJ6J8fcNH.Cl#»8(l MjfcjDx., smx^;t/-e»mu «l£N ai S0, 

2a (1.24 g) % 2b (461 mg)&t/2ai;2b0^£%(282 mg)^efeM^ft 
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2at2b<Dm£yo : EI-MS, m/z 507 (M*) 

'H-NMR (CDCL) 5 ppm, 8.83 and 8.78 (each s, 1H, H2), 8.27 and 8. 
20 (each s, 1H, H8), 8.04 and 7.63 (m, total 5H, Ph), 6.05 and 5.9 
7 (each d, 1H, H-l' , J = 4.4, 4.8 Hz), 5.20 and 5.18 (each d, 1H, 

H-2'), 4.76 (d, 1H, H4'), 1.68, 1.42, 1.65, and 1.38 (each s, 3H, 

Me), 0.22 and 0.12 (s, 9H, IMS) 

® 9-(2.3-0->f V7D_g U7=>-6,7-^^^S>-b-D-7n-^-/h-5-^y 
yyj j/)\/)T : f=- y (3a) [9-(2,3-0-Isopropylidene-6,7-dideoxy-b-D- 
al lo-hept-5-ynof uranosyl ) adenine (3a) ] 

ft£%2a (1.24 g)Z*$J -)1&7>=Z-T(Q °CZ*&%l t 40 mL)(C^ 
fi¥U ^fi^26NFr^^Lfc. ffi&ltzlfe&tZ&Llt&m&Zl.te g(8 
0X)*#fc. 

mp 257-258.5 °C (MeOH2)Mo?i^iP B ) 
EI-MS, m/z 331 (M + ) 

1 H-NMR (DMSO-d.) 8 ppm, 8.31 (s, 1H, H2), 8.15 (s, 1H, H8), 7.36 
(br s, 2H, 6-NHJ, 6.29 (d, 1H, 5' -OH, J = 4.9 Hz), 6.16 (d, 1H, H 
1', J = 3.3 Hz), 5.30 (dd, 1H, H2' , J = 3.3, 6.0 Hz), 5.07 (dd, 1H, 
H3', J = 1.7, 6.0 Hz), 4.41 (ddd, 1H, H5' , J = 2.2, 4.9 Hz), 4.18 
(dd, 1H, H4', J = 2.2, 1.7 Hz), 3.38 (dd, 1H, -C=CH, J - 2.0 Hz) 
7C*£*f C.H IT N.0 4 i:LT: 

fmfit:C, 54.38; H, 5.17; N, 21.14 
USSfil : C, 54.33; H, 5.10; N, 21.07 
© 9-(2,3-(M VTU bf U g >-6,7-yft^r */-a-L-» 1 — 5->f ^ 

7 7;'>;i/)7f^> (3b) [9-(2,3-0-Isopropylidene-6,7-dideoxy-a-L- 
talo-hept-5-ynof uranosyl) adenine (3b)] 
fc£02b (458 mg)***; -JUttT^-TtO tl^fd, 40 iL)K8 

L, *&ft&5fflMt£»3bfc260 mg (87%)^^fc e 
mp 232-234 6 C (Me0Hfr«S>?f|gft) 
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EI-MS, a/z 331 (M + ) 

' H-NMR (DMSO-d.) 5 ppm, 8.33 (s, 1H, H2), 8.15 (s, 1H, H8), 7.36 
(br s, 2H, 6-NH,), 6.17 (d, 1H, HI', J = 2.8 Hz), 6.06 (d, 1H, 5'- 
OH, J = 6.6 Hz), 5.29 (dd, 1H, H2' , J = 2.8, 6.0 Hz), 5.01 (dd, 1H, 
5 H3', J = 3.3, 6.0 Hz), 4.42 (ddd, 1H, H5' , J = 2.2, 6.1, 6.6 Hz), 

4.16 (dd, 1H, H4', J = 3.3, 6.1 Hz), 3.39 (dd, 1H, -CsCH, J = 2. 
0 Hz). 

7C*£*f C..H lt N.O, -0.25 H,0fcUT: 
ffgffi:C, 53.65; H, 5.18; N, 20.85 
10 HSJffl:C, 53.73; H, 5.10; N, 20.85. 

mmmz «b£^4a&tfbco£$) 

CD 9- (6, ^ '>-b-D-7 P-a^ h ; 7 7 ; ->;i/)7^-> (4a) 
[9- (6, 7-Dideoxy-b-D-allo-hept-5-ynofuranosyl ) adenine (4a) ] 
15 fc£»3a (623 ag)£90X h U 7;U*D»K(20 mL)JC8#U Hfl 

mg (79X)#fc. 
mp 242-243 °C 
20 EI-MS, m/z 291 (M + ) 

' H-NMR (DMS0-d B ) 8 ppm, 8.29 (s, 1H, H2), 8.13 (s, 1H, H8), 7.40 
(br s, 2H, 6-NH,), 6.58 (d, 1H, 5' -OH, J = 3.3 Hz), 5.90 (d, 1H, H 
1', J - 7.7 Hz), 5.45 (d, 1H, 2' -OH, J - 7.1 Hz), 5.33 (d, 1H, 3'- 
OH, J = 3.9 Hz), 4.65 (ddd, 1H, H2' , J = 7. 1, 7.7 Hz), 4.48 (m, 1H, 
25 H5', J ■ 2.2, 3.3, 3.9 Hz), 4.21 (dd, 1H, H3' , J = 3.9 Hz), 3.98 

(dd, 1H, H4\ J = 3.9 Hz), 3.40 (dd, 1H, -CsCH, J = 2.2 Hz) 
75*£*f C lt H,,N,0, • 0.25 H,0i: LT: 
ttJMt:C, 48'; 73; H, 4.60; N, 23.68 
H$HS:C, 48.94; H, 4.60; N, 23.38. 
30 © 9-(6,7-yft^S/-a-L-» Q-/\7h-5->f J V g I (4b) 
[9-(6 > 7-Dideoxy-a-L-talo-hept-5-ynofuranosyl)adenine (4b)] 
4t$mb (251 mg)*mhV7MumWHS aL)K8JWU ^ST* 1 0 
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^>y#^#7AT*?&iSU x*y-;ufr££,P B ttUbl^4b£213 mg 
(97X)#fcc 
mp 214-215.5 °C 
EI-MS, m/z 291 (M + ) 

'H-NMR (DMSO-d.) 8 ppm, 8.33 (s, 1H, H2), 8.16 (s, 1H, H8), 7.45 
(br s, 2H, 6-NH,), 5.92 (d, 1H, HI', J = 7.2 Hz), 5.48 (d, 1H, 2'- 
0H, J = 2.2 Hz), 5.31 (d, 1H, 3' -OH, J = 3.3 Hz), 4.63 (ddd, 1H, H 
2', J = 7.1, 2.2 Hz), 4.49 (dd, 1H, H5' , J = 2.2, 3.8 Hz), 4.13 (d 
d, 1H, H3\ J = 1.7, 3.3 Hz), 3.96 (dd, 1H, H4' , J = 1.7, 3.9 Hz), 
3.32 (dd, 1H, -C=CH, J = 2.2 Hz) 
Timm CH.AO^Lt: 

ftgffl : C, 49.48; H, 4.50; N, 24.04 

|j»|:C, 49.30; H, 4.60; N, 23.88. 

(D n' W ;u-9- (7-c-^^;u-2 , 3-0- >f v^ab;'jf>-6,7-yft^ 
^-b-p-7 n-A^ h -5-^ ; 7 7 ; '>;i/) 7f~ > (2c). N'-^>W;i/-9 

- (7-C--/f-;U-2, 3-(M V !/P £ U x >-6, * ->-a-L-£ U-^b 
-S-J ^;i/)7f-> (2d)^t;9-(7-C-^;i/-2,3-0->r V?U\t 

'J f >-6, 7-^ » S/-b-D-7 D-A^ h -5->f ; 7 7 ; ^)7f-> (3 
c) &t/9-(7-C-:7>;i/-2,3-0->f VZfU\dV : ry-6,7-V : rit*i/-&-L-$ 
n-A7'h-5-^;77;->;V)7f-> (3d) [N'-Benzoyl-9-(7-C-butyl- 
2 , 3-0- i sopropy 1 i dene-6 , 7-d i deoxy-b-D-al 1 o-hept -5-ynof uranosy 1 ) aden 
ine (2c), N'-Benzoyl-9-(7-C-butyl-2,3-0-isopropylidene-6.7-dideoxy 
-a-L-talo-hept-5-ynof uranosyl) adenine (2d) R #9- (7-C-butyl-2, 3-0- i 
sopropylidene-6,7-dideoxy-b-D-allo-hept-5-ynofuranosyl) adenine (3c) 
♦ ^.t/9-(7-C-butyl-2,3-0-isopropylidene-6,7-dideoxy-a-L-talo-hept- 
5-ynofuranosyl) adenine (3d)] 
EtMgBr (3 M THF&&, 17.7 mL)£, n-/\* i/ y (n-hexyne) (6.1 aL)fe 

ttimmmw «L)tc7;i/^>#ffl»Tio e cT»mz., iwe3i»iBi«# 

btco <t&® 1 (2.17 g, 5.31 mol)©THF»*(50 mL) fc±K0ig«lC-2 
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1 0 

0 *C-e*TU 20 VC'AftmmWltz. £E«*CNH 4 C1*»«(1 M) SAO 

a, ^xfM»ffli, *««*Ma,so.-e«jiufc. %mz&mn® 

Si:L/T632 ag&tf3c£3d02I£« S^^feKi: UT819 mg#fc. 
2cfc2d©a-&W : EI-MS, i/z 491 (M + ) 

'H-NMR (CDC1,) S ppa, 8.83 and 8.78 (each s, 1H, H2), 8.22 and 8. 
17 (each s, 1H, H8), 8.05 and 7.53 (each a, total 5H, Ph), 6.04 an 
d 5.97 (each d, 1H, H-l' , J = 4.4, 4.8 Hz), 5.20 (a, 2H, H2\ H3' ) 
, 4.73 (dd, 1H, 5' -OH), 1..68, 1.42, 1.65, and 1.38 (each s, 3H, Me) 
, 1.25 (m, total 14H, CH.CH,, 0.90 (a, total 3H, Me) 
© 9- (7-C-^;i/-2, 3-0- ± V^abf'Jf>-6,7- V7$_ * i/ -b-D-T □ 
■^h-5-^;77;->;i/)7f-> (3c), &tf9-(7-C-:7?-;U-2,3-(M V 
^UrV-6,7-^^^-a-L- jt D-a^ h-5->f 7 75; j/^)7f 

> (3d) [9- (7-C-butyl-2, 3-0-isopropyl idene-6, 7-dideoxy-b-D-allo- 
hept-5-ynofuranosyl) adenine (3c), £#9-(7-C-butyl-2.3-0-isopropyl 
idene-6,7-dideoxy-a-L-talo-hept-5-ynofuranosyl) adenine (3d)] 

fc#«2cfc2d(D«#tt (800 mg)£** ^ >^E-"7 (0 tJT?tt», 
30iL)K»#U M^20^m«ffl/&. JSMtfc^U 
*y;i/;&5ACJ:»Jft«U 3cfc3d©a£»fcB&»«4MCfcUT527 mg 

(84«#fc. 
EI-MS, m/z 388 (M+H*) 

'H-NMR (DMSO-d.) 5 ppm, 8.31 (s, 1H, H2), 8.14 (s, 1H, H8), 7.36 
(br s, 2H, 6-NH,), 6.13 (d, 2H, 5' -OH, HI*, J = 3.3 Hz), 5.27 (dd, 
1H, H2', J = 3.3, 6.0 Hz), 5.04 (dd, 1H, H3* , J = 1.6, 6.0 Hz), 
4.38 (dd, 1H, H4\ J = 1.6 Hz), 4.16 (ddd, 1H, H5'), 2.16 (m, tota 
1 2H, CH2), 1.48 and 1.33 (each s, 3H, Me), 1.33 (a, total 14H, CH 
,CH t , 0.84 (a, total 3H, Me) 
7C*£*f C.H.XO.fcUT: 

ftJMt : C, 58.90; H, 6.50; N, 18.08 

HOT-.C, 58.77; H, 6.41; N, 17.93 
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9-(7-c-^f;HJ-yft#'>-fa^7P-A^h-5-^ ;77;'>;i/)7f 

- y (4c) R #9- (7-C- 7?- )l-S - a ~ L ~ 3 P ? h -5-^V 7 

^ >> % >;i/)7-r^> (4d) [9-(7-C-butyl-6,7-dideoxy-b-D-allo-hept-5-y 
nofuranosyl) adenine (4c)%#9-(7-C-butyl-6,7-dideoxy-a-L-talo-hept 
-5-ynof uranosyl ) adenine (4d) ] 
4tGmctZd<DU&yo (1.86 g) MJ 7 ;i/tfDg*K (20 »L)fc»fl? 

ftSSl/fc M^S/U?!J^*^AT^SSU> ^mSg^nfc4c (765 mg) 
4d (205 mg)Mt/{C*<7>2S£$r(208 mg)#fc. fc^4c;8.tf4d&£ »b 
CgJIC-18 HPLCXcMJWISbfc. 
®<t£®4c 
mp 124-126 X: 
EI-MS, m/z 348 (M+H + ) 

'H-NMR (DMSO-dJ 5 ppm, 8.31 (s, 1H, H2), 8.15 (s, 1H, H8), 7.55 
(br s, 2H, 6-NH,), 5.90 (d, 1H, HI', J = 7.3 Hz), 5.35 (m, 2H, 2', 
3' -OH), 4.63 (ddd, 1H, H2' , J ■ 7.3, 5.5 Hz), 4.44 (dd, 1H, H5' , 
J = 1.5, 3.7 Hz), 4.21 (d, 1H, H3\ J = 5.1 Hz), 3.95 (dd, 1H, H4' 
, J = 1.5, 3.3 Hz) 

ytmftffi C,.H,,N.O, • 5/4 H.OfcLT: 

tflltt : C, 51,95; H, 6.40; N, 18.83 

H$Hfi:C, 51.98; H, 6.10; N, 18.63 
dMb£%4d 
mp 113-116 V 
EI-MS, m/z 348 (M+H + ) 

1 H-NMR (DMSO-d.) 5 ppm, 8.31 (s, 1H, H2), 8.14 (s, 1H, H8), 7.38 
(br s, 2H, 6-NHJ, 5.90 (d, 1H, HI', J = 7.0 Hz), 5.43 (br s, 1H, 
2' -OH), 5.25 (br s, 1H, 3' -OH), 4.64 (d, 1H, H2' , J = 7.0 Hz), 4.4 
5 (br s, 1H, H5')'; 4.13 (br s, 1H, H3'), 3.91 (dd, 1H, H4' ) 
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